Background: Hazardous alcohol consumption and associated harms are high among young university students. The university environment is conducive to excessive alcohol consumption with studies finding young university students to drink alcohol at higher levels than their non-university peers. Methods: A random sample of 18 -24-year-old undergraduate, internal university students completed a survey (n = 2465) to investigate differences in self-reported personal, secondhand and witnessed alcohol-related harms, alcohol expectancies, pre-loading, and friends' alcohol consumption between low risk and hazardous drinkers. Univariate and multivariate analyses are reported. Results: Almost 40% of students who had consumed alcohol in the past year reported drinking at hazardous levels. Univariate analyses found students who reported hazardous drinking reported significantly higher scores relating to experienced, second-hand, witnessed and academic problems compared to low risk drinkers. Hazardous drinkers were also more likely to pre-load, to drink at higher levels when pre-loading, have more friends who drank alcohol, have more friends who drank at hazardous levels and to score higher on alcohol expectancies. However both low risk and hazardous drinkers experienced a range of harms due to their own drinking including hangover (71.2%), unprotected sex (19.3%), regretted sex (16.8%) and drink-driving (17%). Looking after an intoxicated student (34.3%) and witnessing someone pass out (37.5%) were issues for all drinkers. Experienced alcohol related harms, academic problems, alcohol expectancies, close friends' level of alcohol consumption, pre-loading in the last four weeks and level of consumption when pre-loading were predictors of hazardous drinking (p < S. Burns et al.
Method

Study Design and Procedure
The current study used methods consistent with those previously conducted at this university [23] [25] . Participants were drawn from a random cross-sectional sample of 6000,undergraduate, internally enrolled students, aged 18 -24 years, studying at the main metropolitan campus of a large Australian university. An invitation was sent to their student email address inviting them to participate in the baseline online questionnaire by the University Surveys Office. Emails were sent coinciding with the release of semester one results to increase the likelihood students would access their email. Two follow up emails were sent after the initial invitation to participate. Responses were received from 1930 students (32.2% response rate). A further 628 students were randomly recruited via intercept survey during campus market day. Data were collected by trained research assistants. Consent was provided through completion of the survey. All data were collected in July-August 2013. The total sample was 2588, of these 2465 completed the survey. This study was approved by the Curtin University Human Ethics Committee (Approval No. HR 54/2013).
Instrumentation
Demographic data included age, gender, faculty of enrolment (Business, Engineering and Science, Health Science or Humanities or Centre for Aboriginal Studies) and place of residence while at university (living in a shared house, with a parent or guardian, as a boarder or alone or with partner/children).
Respondents completed the 10 item AUDIT which provides a measure of alcohol-related harm, levels of hazardous consumption and possible dependence [17] . Consistent with the analysis of AUDIT, scores were initially computed into four ordinal categories: low risk (0 -7); hazardous (7 -15) ; harmful (16 -19) and high risk (20 and over) then computed for the binary categories of low risk (non-hazardous; <8) and hazardous (risky; ≥8) drinking [17] [23] .
The Academic Role Expectations and Alcohol Scale (AREAS) [26] were used to measure academic problems. This study included four items and asked students to report the numbers of times they had been late for a class, missed a class, were unable to concentrate in class or failed to complete an assignment on time. Students were asked to respond with not at all, once, twice, three times, or four or more times [score range 0 -16] . This item had a twelve month reference period.
The Alcohol Problems Scale (APS) [23] [26] included 17 items of harms experienced in the 12 months preceding the survey as a result of personal alcohol consumption. Students were asked to respond with yes, no or prefer not to answer [score range 0 -17]. Second-hand harm was measured using a scale comprising 11 items of harms experienced as a result of other student's alcohol consumption [6] [26] . An additional scale was developed to include six harms that students had witnessed as a result of other students' alcohol consumption. Students were asked to respond with never, once, twice, three times, or four of more times for second-hand [score range 0 -44] and witnessed harms [score range 0 -24]. These items had a four week reference period.
Expectancies towards alcohol consumption were measured using nine items from the Brief Comprehensive Effects of Alcohol Scale (B-CEOA) [9] . Students were asked to rate the extent to which they believed a few drinks of alcohol would influence socialization, risk and aggression, sexuality, self-perception and tension reduction and were asked to respond with agree, neither agree or disagree or disagree [score range 9 -27] .
Two questions were asked to measure pre-loading (pre-drinking, pre/gaming, pre-partying). Consistent with Australian terminology students were asked to consider their pre-drinking/pre-loading behavior associated with consumption of alcohol before an event/social activity. The first referred to a four week reference period and asked students if they had ever pre-loaded. Students were asked to respond with never, once or twice, three or four times or five or more times. A subsequent question asked students to report the number of standard drinks consumed on the last time they pre-loaded. Five levels of consumption were provided ranging from one to two drinks to 10 or more drinks at their last pre-loading event. To measure the proportion of friends who regularly drink alcohol five possible responses were provided ranging from "none" to "all of my friends" [27] . An estimate of close friends' level of alcohol consumption was measured by asking students to estimate the average number of standard drinks consumed by close friends when drinking [28] .
The final questionnaire was tested for face validity with a sample of the target group (n = 10) and for content validity using an expert panel of health promotion and alcohol prevention experts (n = 8).
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Data Analysis
The dependent variable for this analysis was the AUDIT score which was collapsed to a binary variable to determine low risk and hazardous drinking. Statistical significance and proportions were compared for categorical variables using Chi-Square analyses. Means were compared for continuous factors. Analysis of Variance (ANOVA) was used to evaluate statistical differences. Odds ratios were used to estimate the relative risk of low risk or hazardous drinking and key variables. p-values of p < 0.001and p < 0.05 were chosen to discern highly and moderately significant differences respectively [29] .
Binary logistic regression was used to test for associations between exploratory variables and low risk and hazardous drinking (AUDIT). Demographic variables included gender (due to low numbers of "other" gender male/female only were used for this analysis), age, faculty of enrolment and place of residence. Independent variables included experienced harms (associated with own drinking), academic problems (associated with own drinking), witnessed harms (associated with drinking of another), second-hand harms (associated with drinking of another), alcohol expectancies, preloading experience, pre-loading consumption levels, proportion of friends drinking and level of close friends alcohol consumption. All variables ( Table 1) were initially entered into the model. Non-significant variables were removed one at a time, to create a more parsimonious model. Data were analyzed using SPSS for Windows version 21.0.
Results
Data were collected for 2465 students. Of these 37.6% (n = 926) were male, 62.1% (n = 1531) female and 0.3% (n = 8) other gender (queer n = 3; androgynous n = 1; intersex n = 1, not identified n = 1). There was a similar mix of younger (18 -20 years; 48.7%) compared to older students (21 -24; 51.3%). The majority of respondents reported to live with parent/s or guardian/s (63.3%), followed by sharing a flat or residence (23.5%); living with partner and or children (4.8%) or living in student housing (4.4%). The remainder lived alone or boarded. Students from the Faculty of Health Science were most likely to participate in this study (37.2%).
The majority of students (n = 2061; 89.1%) in this study reported they had consumed alcohol in the last 12 months. Of the students who completed the AUDIT questions, the majority were categorised as low risk (n = 1230; 60.3%); followed by risky (n = 665; 32.6); harmful (n = 90; 4.4%); and high risk (2.7%; n = 56). When binary variables were created 39.7% (n = 811) reported they drank at risky/hazardous or higher levels (score of ≥ 8) and were categorised as hazardous drinkers. Table 1 shows the results of the initial univariate analysis comparing low risk and hazardous drinking to key demographic and independent variables. Males were more likely to participate in hazardous drinking (46.9%) compared to females (35.2%). There was no significant difference between low risk or hazardous drinking and age, faculty of enrolment or place of residence when univariate analyses were conducted.
Students who reported hazardous drinking reported significantly higher experienced harm scores (M 5.66; SD 3.08); second-hand harm (M 3.22; SD 4.66); witnessed harm (M 3.14; SD 4.10), academic problems (M2.55; SD 3.57) and alcohol expectancies (M 23.31; SD 2.92) scores compared to low risk drinkers ( Table 1) .
Most (85.2%) hazardous drinkers reported pre-loading (pre-drinking) at least once during the last four weeks with 55.8% reporting to drink five or more standard drinks during their last pre-loading episode. Hazardous drinkers were significantly more likely to pre-load and to drink at higher levels when pre-loading compared to low risk drinkers (p < 0.001). Almost all low risk and hazardous drinkers reported having at least a few friends who drink regularly (low 97.7% vs high 99.5%) however hazardous drinkers were significantly more likely to have a greater proportion of close friends who drink regularly (most: 54.6% vs 36.2%) and to have close friends who drink at least five drinks when drinking compared to low risk drinkers (78.3% vs 32.6%; p < 0.001) ( Table  1) . Table 2 shows the results of univariate analyses of the key items for experienced, second-hand and witnessed harms, academic problems and alcohol expectancies for low risk and hazardous drinkers. There was a significant difference (p< 0.001) between low risk and hazardous drinkers for all harms experienced as a result of the respondents own alcohol consumption in the past twelve months (apart from "being arrested" which had a low incidence for both groups). Almost all participants who reported hazardous drinking had experienced a hangover (91.5%). Commonly experienced harms for hazardous drinkers were: blackouts (71.1%); unprotected sex (34.5%); emotional outburst (57.3%); heated argument (39.5%); vomiting, (73.3%) and being physically aggressive (20.3%). Other harms experienced significantly more often for hazardous drinkers were: a sexual encounter which was later regretted (29.7%); drink -driving (28.7%); or drink-riding (being a passenger in a car when the driver had too much to drink) (39.9%) ( Table 2) . Compared to low risk drinkers, hazardous drinkers were significantly more likely to experience academic harms as a result of their own alcohol consumption in the last twelve months including being late for a class (30.4%), missing a class (38.9%) and being unable to concentrate in class (42.8%) ( Table 2) .
Hazardous drinkers were also significantly more likely to report second-hand harms due to other students' alcohol consumption during the last four weeks ( Table 2) . Almost half (44.4%) of hazardous drinkers had taken care of another student who had drunk too much while 34.3% had study or sleep interrupted, 28.5% had been assaulted or humiliated and 22.1% experienced an unwanted sexual advance. Similarly hazardous drinkers reported significantly higher levels of witnessed harms associated with other students' drinking compared to low risk drinkers. Hazardous drinkers reported witnessing: someone "passes out" (50.5%); a serious quarrel or argument (41%); someone being hit, pushed or otherwise assaulted (33.7%); and someone experience an unwanted sexual advance (23.5%) ( Table 2) .
Although there was a significant difference between all alcohol expectancies for low risk and hazardous drinkers (p < 0.001) a high proportion of all low risk and hazardous drinkers felt alcohol would make them act more sociably (78%) and help them talk to people (76.4%). Over 60% of student drinkers felt alcohol would enhance socialisation, risk taking and relaxation. This was in contrast to expectancies that after a few drinks of alcohol they would enjoy sex more (24.8%) and be more aggressive (25.6%) ( Table 2) . Regression analysis found experienced alcohol related harms, academic problems, alcohol expectancies, close friends level of alcohol consumption, pre-loading in the last four weeks and level of consumption when preloading to account for a significant proposition of variance between low risk and hazardous drinking when all factors were considered (p < 0.001) ( Table 3) . Number of friends who drink alcohol was a moderately significant predictor of hazardous drinking (p < 0.05). Hazardous drinkers were approximately 1.3 and 1.1 times more likely to experience harms and academic problems respectively when compared with low risk drinkers. Students who reported hazardous drinking were approximately 1.1 times more likely to feel alcohol would increase the likelihood of "positive" and "negative" expectancies compared to low risk drinkers when all factors were considered. Hazardous drinkers were 1.6 times more likely to participate in pre-loading in the past four weeks and 1.4 times more likely to consume alcohol at higher levels when pre-loading (OR 1.4; CI 1.200 -1.675).
Discussion
This study supports the findings of other university-based research which show high levels of hazardous drinking among young people [3] [16] [23] . Almost 40% of students in this study reported drinking at hazardous levels. An earlier 2009 study of 17 -24 years old students (n = 7237) at this university found (34%) of respondents to score at hazardous levels. However the 2009 study used a combination of hazardous AUDIT and more than six standard drinks in one sitting during the last month to define hazardous drinking [7] . A 2011 Australian study (n = 603) found 46.6% of 18 -24 year olds university students to drink at hazardous levels [3] .
Other large studies of university students have primarily reported associations between experienced and second-hand harms and academic problems and level of alcohol consumption [2] [3] [16] [23] , however this study also included alcohol expectancies. [9] measured close friend's alcohol consumption. [27] [28] measured the pre-loading and a measure of witnessed harm.
Similar to others studies, [3] males in this study were more likely to report drinking alcohol at hazardous levels (46.9% males vs 35.2% females).However when all factors were considered gender (male/female) was not found to be a significant predictor of hazardous drinking in this study suggesting factors such as peer drinking, alcohol expectancies, experienced harms, academic problems and behaviors such as pre-loading to be more significant predictors of risky alcohol consumption. While experienced and second-hand harms have been widely measured [2] [7] [23] [26] , this study also included questions regarding witnessed harms. Although univariate analysis found hazardous drinkers to be significantly more likely to witness harms associated with other students' alcohol consumption compared to low risk drinkers, the witnessed harms score was not significant when all factors were considered suggesting interventions should consider universal strategies to address these harms. Witnessed harms such as an interpersonal or sexual assault, someone passing out and someone you suspect having alcohol poisoning pose a range of social, emotional and physical health issues. These data, along with similar findings for the experienced and secondhand harms support-the need for basic first aid and help seeking awareness in addition to comprehensive mental and physical first aid training opportunities for students.
This study found pre-loading to be common with 60.5% of low risk and hazardous drinkers reporting to pre-load at least once in the last four weeks. Pre-loading has been found to be common with one small (n = 112) US study finding 64.3% of participants had drunk alcohol prior to attending an event or social activity in the past two weeks. The amount consumed during pre-loading sessions predicted the expectancies of consumption later in day [30] . Similarly, a larger study of young adult bar patrons in the US (n = 1040) found pre-loading to be common among college populations, to be similar for males and females and to be associated with intentions to drink [31] . Young university students identify the economic benefits of pre-loading prior to going to a pub or club [10] . In addition to issues related to over consumption, pre-loading introduces a range of issues including drink-driving and "street-drinking" where students may walk from their residence to campus venues.
Alcohol expectancies have been found to predict alcohol consumption among young people [9] . This study found hazardous drinkers to be significantly more likely to agree that all expectancies were more likely after a few drinks compared to low risk drinkers. Hazardous drinkers were more likely to associate alcohol to enhance socialization and inhibitions. Young drinkers have been found to associate alcohol consumption with a range of positive outcomes which have been found to predict onset and duration of drinking [9] [32] such expectancies reinforce the culture of drinking behaviors which are normalized in some university environments [1] .
Given the homogeneity of peer groups [33] , it is not surprising that this study, like others [12] , found students who drink alcohol were most likely to have close friends who have similar drinking patterns. Peers have been found to influence positive health behavior changes [34] and should be an important focus of intervention strategies.
Harms experienced in this study were similar to other studies in New Zealand [26] and Australia [3] . Academic problems such as being late for a class, missing a class and being unable to concentrate were significantly more likely to be experienced by hazardous drinkers. Respondents in this study reported slightly lower academic problems compared to students in New Zealand [26] . Almost one quarter (24.6%) of low risk and hazardous drinkers from this study reported to have been unable to concentrate in class as a result of alcohol consumption in the past four weeks compared to 40.1% of females and 40.9% of males in McGee and Kypri's study of New Zealand university students (n = 1464) [26] .
Second-hand harms such as having study or sleep interrupted, being insulted or humiliated and being involved in a serious argument or quarrel have been identified as an issue for all students, regardless of their level of alcohol consumption. Similar to other studies [5] , second-hand harms were significantly (p < 0.001) more likely to be experienced by hazardous drinkers. However as with other studies [5] , low risk drinkers were also likely to experience harms. Approximately one third of students had taken care of another student who had drunk too much. Half of hazardous drinkers and over one third of all drinkers had witnessed someone pass out due to alcohol in the past four weeks.
A range of experienced, second-hand and witnessed harms associated with alcohol consumption and sexual activities were reported by students in this study. While hazardous drinkers were more likely to report sexual harms, a proportion of low risk drinkers had also participated in unprotected sex or experienced a regretted sexual encounter because of their own drinking, or had experienced or witnessed an unwanted sexual advance as a result of other students' drinking. There is a strong association between risky and regrettable sexual activity and risky alcohol consumption among young people [35] which warrants consideration when planning interventions.
Novice drivers are at risk of a range of risky driving behaviors including drink-driving [36] [37] . The high proportion of students in this study who reported to drink-drive (17%) or drink-ride (22.5%) reinforces the need for specific strategies targeting this issue. In comparison a New Zealand study of university students (n = 1564) found drink-driving to be reported by 3.4% of women and 8.4% of men and drink-riding by 7% and 11.5% of women and men respectively however the reference period was over four weeks as opposed to twelve months [8] .
This study has added to the current literature which highlights the harms associated with hazardous alcohol consumption among young university students [2] [7] [23] [26] by including focus an additional item relating to witnessed harms in addition to alcohol expectancies, peer behaviors and pre-loading. These data recognise the complexity of alcohol use for young people and will help inform the development of interventions.
Limitations
The cross sectional nature of this study precluded casual assumptions [29] . Females were more likely to participate in this study (62.1%), however this is similar to other studies [38] and the disparity is not as large as another Australian university study targeting this age group (females 71%) [3] . Selective non-response may have biased these results however levels of alcohol consumption were similar to other studies of this cohort [3] [23] The response rate for this study was low (32.2%) however in their cross sectional study Rickwood and colleagues [3] reported a response rate of 12.9%. Response rates were higher for an earlier study at this campus (55.6%) however that study was able to recruit via letter and email and followed up non-respondents with a personalized letter and up to three emails [2] . These resources were beyond the scope of this study. Data were only collected from one university which may limit the generalizability of the results. The limitations of this study should be considered when reviewing the results.
Conclusion and Implications
These findings support the need for integrated and coordinated comprehensive interventions to address the culture associated with alcohol consumption among university students. Alcohol related harms and problems are an issue for all students, regardless of level of drinking. Interventions need to include universal strategies to reduce harms for the whole student population, in addition to implementing selective and indicated strategies to target students at higher risk. While a range of harms were experienced and witnessed by students in this study the findings highlight the need for general safety and first aid messages, inclusion of mental health strategies, in addition to a focus on drink driving and sexual negotiation. Peers play an important role in influencing behaviors of this target group. Interventions should consider strategies to enhance positive peer involvement and influence. To-date published university-based interventions have focused on specific, individually focused strategies. These findings will be used to inform the development of comprehensive strategies focusing on strategic partnerships, organizational structural change, capacity building and advocacy, media and sponsorship and training and edu-cation. Long term commitment is necessary to effect positive changes to the current culture of alcohol consumption among young university students.
